Abstract
. Biomagnification can lead to elevated PCB concentrations in top predators (Hansen, 46 1999, Muir et al., 1988) . In most cases the PCB signature in animals can be largely explained 47
by their food source (Jaspers et al., 2013) , although human induced changes in land use can 48 also influence the signature (Fernie et al., 2008) . Once incorporated, biotransformation and 49 elimination of PCBs can vary from species to species. For example, animals such as bears 50 and humans have been shown to be capable of metabolising some PCBs, while the equivalent 51 capacity has not been observed in predatory birds (Jaspers et al., 2013) . 52
Some studies have provided evidence that the relative proportions of PCBs varies between 53 different tissue types as a result of the preferential accumulation of, for example, ortho-54 chlorinated PCBs in the brain of rats (Kodavanti et al., 1998) . PCBs are highly soluble in lipids 55 and therefore accumulate in tissues and organs according to their respective Kow-dependent 56 release rates (Karjalainen et al., 2006) . The accumulation of PCBs from digested food occurs 57 as PCBs partition across the membrane lining the gastrointestinal tract into the bloodstream. 58
The blood flow in different tissues initially drives the distribution of PCBs until an equilibrium 59 is reached which is primarily driven by the tissue lipid content (Karjalainen et al., 2006) . 60 However, despite the variable relative accumulation rates of PCBs, highly similar PCB 61 distributions have been previously measured in birds (Boumphrey et al., 1993) , specifically in 62 the gut, heart, liver and stomach tissues from a Leach's storm petrel (Megson et al., 2014) . 63 Relatively little is known about the relative proportions of individual PCBs within an organism 64 as a function of the observed non-uniform accumulation, indicating the necessity for further 65 work. 66
There are 19 out of 209 PCBs that are predicted to exist as stable atropisomers (Oki, 1983 110 o C). Hexane (3 x 4 mL) was added to the saponified solutions, which were then vortexed (1 111 min) and centrifuged (1 min; 2,000 rpm). Supernatant solutions containing non-saponifiable 112 lipids (NSLs) were transferred to clean vials with glass pipettes and dried using nitrogen to 113 remove traces of H2O/MeOH. NSLs were then re-suspended in hexane (0.5 mL) and 114 fractionated (5 mL hexane) using column chromatography (SiO2; 0.5 g). Samples were 115 evaporated to incipient dryness and reconstituted with 10 µL of an internal standard 116 comprising files were processed using ChromaTOF software set to identify 10,000 peaks with a signal-to-127 noise ratio of > 10:1. 128
Data Quality 129
Analytical blanks were run with each batch of approximately 10 samples. samples was 105 ± 0.9 % (1 σ). 143
Chiral analysis (GC-HRqToFMS) 144

Analytical procedure 145
The Enantiomeric Fractions (EFs) of CBs 95, 136 and 149 were analysed based on the gas 146 chromatography conditions specified by Robson and Harrad (2004) . Samples were analysed 147 using an Agilent 7890 Gas Chromatograph coupled to a Waters Xevo G2-XS qTOF based on 148 the conditions specified in Megson et al. (2016) The corona voltage was set at 5 mAu, the 149 cone gas at a flow rate of 175 L h −1
, and the desolvation gas flow set at 175 L h −1 . Ionization 150 was undertaken using an atmospheric pressure chemical ionization source at 150 °C with the 151 detector run in full scan mode using two target enhanced functions on masses 326 and 360. 152
The two most abundant isotopes of each enantiomer were recorded with a mass accuracy of 153 <1ppm. 154
Data Quality 155
The chromatographic performance of the method was assessed prior to each run of 10 156 samples by analysing a 1 
Statistical analysis 167
Exploratory data analysis was undertaken using principal component analysis (PCA) 168 performed using PRIMER 6 software. PCA is a statistical technique that is often used to 169 simplify complex datasets as it reduces the dimensionality of the dataset by transforming it to 170 a set of new uncorrelated eigenvectors called principal components (Johnson et al., 2002) . 171
Where a PCB was not detected it was included in the dataset as a '0'. As part of the data 172 quality check, other values were substituted for '0', including the smallest integrated peak area 173 and the smallest integrated peak area divided by 2, but these had no observable effect on the 174 data output and so the '0's were retained. To reduce any bias from a high proportion of non-175 detects for a specific congener, PCBs that were not detected in over 60% of samples (i.e. 176
PCBs present in less than 18 out of the 30 samples) were removed from the analysis following 177 the guidance of Helsel (2006) . This resulted in a data set containing 30 samples and 74 PCBs. 178
Before performing PCA the data were normalised by transformation to a percent metric to 179 remove concentration/dilution effects. The data were then mean centred and scaled using a Despite both birds operating in the same foraging area it was still possible to identify subtle 218 differences between samples from each bird using principal component analysis (Figure 3 ). 219
Within Figure 3 it can be observed that organs from each bird can be differentiated based on 220 the influence of principal component 2. We suspect that this is likely to be due to the different 221 sexes of the two birds, rather than geographical differences in foraging. However, it could also 222 be explained by an age difference since Bird A had slightly higher total PCB concentrations 223 with higher proportions of the more chlorinated PCBs which are generally more resistant to 224 biotransformation and elimination (Hansen, 1999 PCBs with 5 and 6 chlorines are in dark grey, and PCBs with 7 to 10 chlorines are in black. 252
The ability of principal component analysis to distinguish samples recovered from the two birds 253
indicates a strong degree of perpetuation of the PCB signature in different tissues. This finding 254 is consistent with previous studies undertaken on fewer tissue types, which have shown that 255 blood flow in different tissues is effective at distributing PCBs around the body until an 256 equilibrium is reached which is primarily driven by the tissue lipid content (Karjalainen et Finally, with the growing demand for ethical, non-lethal sampling strategies, this study 319
illustrates that 1 mL samples of blood (<1 g) can be used to provide representative and 320 detailed congener specific PCB data. 321
